(19) B&mftffFT (JP) 



a*) 2t m 4# ^ $B (a) 



(ii)*MttHH£ra## 
#^11-74372 

(43)&BBB ¥^11¥(1999)3^16B 



(51) IntCl.' 
H 0 1 L 21/8238 
27/092 



F I 

H 0 1 L 27/08 



3 2 1 E 



ffi£ *af* »;R«©S26 OL (£11 K) 



(20 mmmn 


»WF10- 184670 


(71) fflfilA 


591236448 










<zz>mma 


¥J«10^(1998)6£30B 




F 








SGS -THOMSON MICROEL 


(31)«5fe*S^3B#^ 


0 8/8 8 5 6 3 6 




ECTRON ICS, I NCORPORA 


(32)«5feB 


1997^6^303 




TED 




*H (US) 




7*y#-fr*H. T^itX 75006, 
















-ft/ 1310 






(74)f^lA 


#3@dt /MR 








jR*X&R< 



(54) [ft9l4>«ft] 



(57) 

£<, P i y U 3 >I« ^ N + i K - > h TiS A L T N 
P-^-t >^il/h7>yX^(7)V-XWKK > (1*3 It 

|nJKt±, LDDNft>^iH^7>yX^<hLDDSW 
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«WJ¥ 1 1 - 7 4 3 7 2 



[«t#JS 1 1 CMO S*«lHl»SHtC*5^T, 

>*)vhz>> v a $ mm £ nx£> o , 

>f >««BfiH#«Ja«« t L DD«*SR«ILT* 

0, 

-WODfflHX^— lf*ftfllbT*0. ftffllffiX^-im 

&p^ >*jufiHwatfiai*tt-t©-e-n-€ ! no«ttx 

rtffl'JWfl^'&f £ W U T ^ £ C £ £4r& t -t s c M o 
£ # l t ^ 5 .i <t £ t * c m o 

S%H[£I&gR. 

<h "f 6 CMOS »«!5IKSao 
[t8*H5] B*«1«3*3^T, 
HUfSP^ >*;U h7>vX?<zry — A{S«&tf K U-f 

r £ £«MS £-T 5 CMOS m^lHlSS'ggo 



i/hLDDg<!:Nft>^H*LDDS<l:©BT» 

hJIBN^* >^;U»^;L DDfittffifSa h 5 >>*X^**&i 
»5 0 07!;M2 5 0 0 A(D±m^ LT^§ £ £ 

t -r c m o s mfiiHiss^So 

[»*E8] CMOS5£Hl;:43^TP^Y>*;u;fttf 

MfSBS-«6»W^±^»— «5»BS:^J5Eb, 

4S K R « U T 99 f B v 1 J n > S « ± ( C ffl ) i£ X ^ - It £ R 

«(7)fiHw»isss»^^Tsfc^(cftaiaps!««<7?— 

St^t I: N + S H - /^> h ttAt 5 , JtfB&X 
-/O h^aAt^Xr'y^llfdif:, mflBP + 

flfilBLDDffi«*JKrjE-r«>fcfi6tc:fl9tBNS! K-/1> b£ 

fe^^ttfeBN^i K — rt> haA^e^X^-rsfca&tcffiffB 

flJIBNS K-/n°> h^aA-rsx^^^Sr^jSfiLfc^tC 

B93BP +S! K — /1> h^ffiA"f^)X^'y y<^mftC^ite-r 
-&focOT*^Tfi5fBP +S! K— /1> h&A^lWffiPS 
•>U n >rt«^^X^t"^^^fiHUlBP^vU 3 >nt^c 

B9IBP K— h^iAt^)X77^iT^oT 
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*SM¥ 1 1 - 7 4 3 7 2 



U 

a°> bftA7^6vx^T3fc#tCifflfBN^vU n >fig« 
£VX^ U 

[M$J9 1 4 ] 8 tC4o^T, 

P^*>*;Ufi;*:fich<Z)R3T&g. 

mJtEP^ >*;U»/Jv6?WBflHE h7>y7^A<fift > 

(MSB P * > Aft^mJfE h ^ > >>X * ^5sS$ Wic 
^ — > * > t~ -5 d £ <D U v © & v) A # ft SE IS T * £ , 

^5 0 0 75^2 5 0 OA^il^^WlTt^C^^ 
[IS3RJS16] I»3Ria8(Ci5t^T, nusEN-5^>*Jl/ 
;H/MDDSchNft >*;US^LDDg<hCOKt?$) 

HiJ IE N ^ ^ > *;US A L D D fi tilffi IE h ^ > X * 7^24 

#J5 0 0 7!/M2 5 0 0 A<7)J5£ £W LT^5 d 
[39**8 18] I»3RJS8(Z*5l^T, WtEOBilX^— !t 



> *;n- ^ > >>x * « oy- h mmx$> r> xmmmm 

LDD^^-r^fc^fCBJfEP^vU 3>««rttdNS 
Ha»ENS!v'j3>®«^6vxi7«:|»SL^ 

B9«EPSvU:3>®«£-7X£ U 

« £ JBfiE t* £ *6 tc ffirlE N S > U 3 > lc P + M K 

ittffBP^vU 3 VX££BfoBU 

hMEN^-** >*;i, h ^ > vX*<z>7-XB:tf K K >« 
«W«HW«K««€:»riE-r*fc»«ca9IEPa!i/U =3 > 

hMENSJv'J 3>(S«^5-7X^SBiL, 

±tE&x7 : -^7 p ^#r^dch^it#a<hr^^ffio 

[»*B2 1] »*Hl 9lz:*3^T. ftMEP+fflK- 
/t> haAft^BF2^WbT^^dch^^ai:-r^^ 

2 2 ] n$JS 1 9 J3*3^T. 

^C^(£^^fg^^^C7)^CDSE^^P5 1 ^>^;^M/J^g^ 

p^^ >*)\sm±m£<Dfflx&K>, 
*)immzmmLxmffi&&*>~ixmfe?z>z:ii<Dte^ 

milEP^^ >^JU»^:S^flil8E h ^ > vX^^Xft^Wfc 
^ - > ^- >f £ £ £ co ft ^ J: 0 A * i^SgBtT?* ^> > 

[gBjRJS 2 3 ] g-S*JK 1 9 iCi5^T, ft3IE?g— *fi»)l 
0 0 7^2 5 0 0 A<D^^^WL.TC^dch^t# 

^ > v x ^ i& m m ma mt&m<n mmw n ^ ^ > ^ 

0, 

0 LTmflE h ^ > v X ^ft*Itt£ ^ T®jf^f ^> - t 
(Dm ^fcco J: 0 l ^Eilt^ 0 , 
WKN^^>*^S*LDDg«mifEH7>> ? X^^?il 

mwizi!7->7t>^zzt(Df£^bco£0XiZummx 
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«M¥ 1 1-74372 



[0 0 0 1 ] 

[58^<OJBT*tt*#»] *5BWttCMOS*«®K£ 
SM8KCH;, aE»^ffly-h7n*Xlc43tt*h5>^ 
[0 0 0 2] 

[ft*<D«ffi] HlliSfil 0±£«)*L;fcfie#a>CM 

p^>*;k&t£N^>^;i/h^>^x^ i, 3£^r 

LTt^ 0 P f t >^i!/ h 7 >v X ^ 1 liy- MI 2 
^IT^Oa^Nft V7>i?7s& 3 «y— h 

««4SrWUT43 0, SJOtSliy- h^ffcBl2 4(7) 

(ttPHSnT^S. y- h»<tK2 4&^«R«R1 6 
liy'Ja>Sfil 0CON11 2R^PSJ1 4y'j3>S 

NlyUayliSl 2 & 47 HON + m K-^ > h 

Sy'Ja>8iJfi|14^7X^t^ &^-C, P+^K- 

^StlT^&^NSyUn^ai 2fl^aAl/T, P ^ 
* >^il/h7/yX^ 1 rt>bft*V-X&tf KU-f >^ 

Wtc. Kh^>> ? X^W±twa«*IK«:f ; l-aF«fiEUa-3Se 
*<7)^^ U tf— >Jl£:<£ffl LTSS h^>> ; X^CD& 
*<7)V — X, Kl/<>, y— hMSSKSrJKfiK-r^^ttc 

[0003] $£E-H£. >*;ufi#«4>sn5 
lifiEiv ^*<75h*u<>«JjSMOS*Htiff f »J^.ti3ix^ h 

r > *;i/MO S 3 tt?if*CD h' U-T >t#ii P ^ 
il/MOSSi 1 «t 0 feg-^r >*^?ilS:(-fiHLT < J;0 

[0004] ^<Dwm&nm^&-^(n-fjm\z. ki^t 



l*|{CS«fcK-7 r UfcKU-< > (LDD) t8i££fe£2 

»SIi:e £ L D DflHStty- h«R ±<0— Kfb-> U 
n >*^*SfflliX^-^*ffifflLT»J*t**C«!:^pI 

[0 0 0 5] 02IJLDD8, 11 £ WT^fflfciOT&N 

^>*;n 9&r/Pf t>^in 7mosfet^ 

LT4o0, ^n^te, ft^MfC, CMOSICgIC43 
tt5«fti©^©*&MO S F E TOi %©jftIWft ! b 
CMOSjSMffifflLTLDDMOSFET 

^^^r^fie^^^n-trx^^o^T^, NSi2»r;p 

SI 4WMy'j3>Sfil OrttcHSUjao^lBK 
<fc*»l 6tc£oT#fl82-t3:£o y-hRffc;BS2 
4 HO* U y U 3 > MS 2 0 , 2 2 &y 

— Ym\YM2 4±tC*5^TA 0 ^">^-r^>o. &^T\ 
PMy'j3>Sil4^X^l, ^^TPSK-A'> 
h*NSy'Ja>fi81 2rttC&AbTP^>*;UV 
-XKtf K K >«« 7 © L D D{|« 8 SfJGjf*. P 

->'J a>mmi 2 mn^o NSK — /t> h&PS! 
yijD>«« 1 4rti:aAlTNft >^V-XW 
KU-f >fiB«9(75LDDfiB«l \&ffilfc?Z>* #C^T!S 
7X^»S«o 2 0 0 07i3£5 0 0 0 A(7)J¥2(£>— 

fty'J3>*S*ttX7fA7^LTy- h««2 0, 
2 2 ±lcKft»fi!liiX^— tJ- 1 3, 1 5$:i^o P 
Sy'j3>fi814^ p*«, -7X^1. IOP+K- 
/t>hSNSy>j3>jS«l 2fiCftAl/TPft>* 
Jl/V-X^'H H >«i^9 ^MT5o 87 
X^«:l»±-T^o NSv'Ja>S«l 4€rVX^7 L, 
ON+ h^iiALTNft >*;UV-X&^K 

[0 0 0 6] LDDSEWSaifi(C*3t^T^*n<7)ffl'liSX^ 

bf, s.op-? i ^>*;ugB<QLDDj!ia»iia*(c:N5 l 

r y^ik^l^TXyt^^b^^tt^^iiT^ 
§ 0 ft-tf&btf, LDDaAtiiBig't'WCMOSlgHCO 

7ft7x+>yi^M<tsns. 

[0 0 0 7 ] H3(iP^nIftg^(PijfgX^—th^fiEfflUT 
LDD^1$ S iS T S f^*C0 f£ tC ffi TSliS U L D 
D8, 1 1 ^^ffigT^M^fl^fflffiWN^-t >*^2 3 



(5) ttM¥ 1 1 -7 4 3 7 2 



T^£. NaX^PMOxjH 2, 14^y'j3>M 

i otHizmizisR-Dftmmitmi e^z^^x^m^^ 

>y-MS2 0, 2 2 £y- bMitm2 4<D±lZrt? 

-MI2 0, 2 2lcRJ£LT<MlgX^— yr&MfSu? 
Z>o P Si/ U □ >fi« 1 4 ? Llo P + K-/t > 

h*NS!>'Ua>JB«l 2 ftlC&ALTP^r >*;UV 
-^WKK>S®7^Mt^ g£*7X^£l£S;L 
I^Niy'Ja>E^l 2^7X^t5o N+K— rt> 

SSt§, Piy'Jnyg^H^VX^ll 
^PiK-A'yh^Niy'jnySartCaALTPf 
* >*;i/ V-XRtf K U-T >S« 7 <D L D DI« 8 

> h^PSyU3>®iSl 4Wi;aALTN?v>^ 
V-XRtf KU-f >S«9<DLDD1B«1 l*«JBK-r 

^Tt^ LDD«K*HJfi-r-5«^fC»*^IflE?a:« 

X^teti&^lT, ^Pfty^SI^LDDM 

■scitT**. g'j^pgen. LDDaA©«ii:x7fy' 

n-fe x tc J; o TfflOlSX ^— ?S 6 ^ <h ^ 

(^-OchJCiP^T, ^^iCDKiSlC&^TteX + X 

ftX7f>^feM<!:Sns. 
[0 0 0 8 ] —77, -f >^EX U^f'f 7h' (I n m o s 
Ltd. ) ^mmZtlT^&ftWgC amp b e 1 1 
et al. rMOSFETMSifiJS (MOSF 

ETand Fabrication Me t ho 

d) J <hlO*WW*Hf*3TS5, 0 8 7, 5 8 2^tC 

^fifflit pj^^c fflijn x ^ - it tr* & m m r % - 1 

« 1 4 ^TXH/cKlt. P+ K — /t> hSNSi/'J 
:n>jS«l 2|*Ji3ftA£i±TP^ >*;i/7-X&tf K 
U'OffimT&BtftLtz&lZ. NSy'j3>ffl«l 2± 

h^Niy'j3>ffiai 2 r^tcftA^-ttTP^r >*;u 
V-XMHH >Sa«7 0LDD«ri*8 &Bf8.TZ>o 
i-?x^»il, NSIx'Jn>8g«i 2£v 



X^~T£ e N+K-;t>h$ttALTNft>MV- 
XWHH>S«9HMn e PiyU^yMi 
4_hyj£)fflijilX^— •J-SrKS-rS. NSMOh^P 
Sv'Jn>««l 4 rttcaAStTNf t >*;i/V - X 
M> , K>li9(DLDDlil l&Mlfct&o 

[0 0 0 9] LDDSfi<DKifif343l>T^Og'Jffi<Z)|»* 

■V >T>^h7>yA^t:^^TLDDaA^Mt^t9 
tcx^^>^7 p DirX(cJ;^TffliMX^-ij-^P^->U 

>^X^tC&tf£L DDffiASrJBfiE-rSflStCNMS/U a 
>««^69J©X7f>yi:ct^T«fi7^-!J-SI»i 

;uSB<0fijS»ffl*Kx*x b^&x^>^<&^£ 
£*u aoN^^>^;^BoSjg^H4 1 t3giJ^x^x 
h7&Xyf>M^g < !:Sn5. 
[0 0 10] 

[0011] 

[R«£#tt-r*fc#(0#R] *»wtcj:n«, cmo 
ttmzxtui. 8E«Bo»«tLfcffiitK«*iaffi-r«» 

N^SCJCPS!v'J=i>fia«±{cy--hffiffiS:»ritb. P 
Sy'ja >i*g(CNffl K-/l> h^aALTNft >*)V 
h7>yX^0LDD(S«S:ffilct$. A^Tr, y— h 

SB* * P + M K - / t > h TO«TaA 5tTPft>* 

^-&^m=:*6aii^x^5 1 >^UTfflffix^- 
■tf^^-TSo *^T, PSy'j3>I«S:N + aK- 
/1> hTM^TftALTN^^JU h 7>yA^(?)(£ 
IS] W «ta nfl« £ Btit-?Z> o 
[0 0 1 2 ] *£JgM{Cf#6n^>CMOSft^tHlSSt^ N 

Wh7>y7^d:. PSm«<755->Bt$n^Stt^ffilE: 

SSLTUS. P^-V y^M^Nft >*;U h7>y 

-?-n^e»»«t^tiT^^y— ME&i£WL-r^£o is* 
mrnmz. m\z. &*w£mmmnMm^mj&2ftx 



(6) 



1 1 - 7 4 3 7 2 



-»<o«(fix^— y-sft«T*fty-h««tt. **** 

[0 0 13] 

»S < &£tCfi^, S£*CD H K >#fiSMO s gat* 
HbTm«tt*^lifc^<fc3a:*«'&* t *S(OT. MOS 

8KoS9jgfc*3v^TLDDfia«^ffifflsns. tse*ro k 

U-f ^IfciSP^* >MMOS8ttt{6*<0 K l/-f >*PI 
igN^ >*Jl/MOS8B<kt) fe.fcOS^ir >*^ft 
fc43^T«*M**iliJ#r*. 0 1 1*#B8-T*i:, CM 

BJEte. J^ffi^&Sti&^Tti, AS«i:5, 3. 3, 

[0 0 14] LDDSa^fflt^l^f:H V-Xft 
K K >Sl^ 5 4 W(£|iaWffifn«a«<7)Pfl<7)-g$ 7 2 ft 
a/MDDl$tlg*LDDfi$<i:a)ffl Tfc Htl & 6 

4<7)EHWffittMiS5 6(Z)Ppl<73!gBltT*l). S;*: 
V-X&tf K V< >8H«5 4<7)f£SWffifrinS^(DPp r l<D^ 

x $ co v - x t k u-f > t <d ra ii m aw* tftnfc ^ « ^ tc 



TfcL CMOSfiE«*«fflUTBJlLfcN5 L ^>*;US 
>W1*LDDSSH A^WtC LDD£ffi? 

[0 0 15] *^H^tih^>> ? X^(7)^g^ri^y- H 
[0 0 16] £JlTiClE«-rs«!Lax?y^ROffllJBStt« 

[0 0 17] *^^Ojffig*Jfi«{C*^^T*«[lHlKS: 

U3>iti orttiNsi 2atfpai 4?si±m^^^ 
>/>j=i>«a«i 4rttc^u, si, — ^ottSwaNi 

SB«1 2 <h-o<0ftaW&PSHS«i 4^0ffi*lC^2 
ntV^^«!:$I)!ft^#T'*5o ^Bi^ftfii^^l 6 

^y'j3>Sffil 0_h(l^S^-tt^o 

1 4 y 'J ^ >««_h(cy— hKfkl8a)SH^H 2 4 £J£j5fc 

-T*. y- h»ffcK2 4ti, SfiBtrti, 3>x^--v;u 

'J3>T*-3T\ *S!W(C6 0A<h 2 5 0 A<h(OP B 1<7)/P 
$^LT^*. #UyU3>y-htl2 0, 2 2 £: 
y- hKfbtt)i2 4<7D±tc^fiEL, gf^NSK 

-/ohtF-m y-hm«!»Kii* -e-na*#38 

x^t-rsc^^pIfiET*^)^ aSft<7)BIEtiN^x;i/ 
WPC?XJl,H«CMO Sf,W^^LTt^o 
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[0 0 18] H5*#Brr£<fc, NSx'J3>S«1 2 
(£>±(C* hl/yX hv*4? 2 6 S:f*-^"rS. P 
lyij 3 1 4(07X^ltt^t^^CN^ K 

XMHH >S^rtCLDD^AP-aAfe2 8£ 

[0 0 19] &1>T, aoEI6{C^ 

C©S-«M2 9H Willed n>y*--?)V 

2 9 tt, y— h*ffi 2 0 (0Sffl»tC:*3tt£»— KffcK 2 9 
-f \Z 43 H T P + SI K - / S > h awit WL*T £ i£ME £ H b § I 

5 0 0At 2 5 0 0 A<t<DB<BJP$£WtSC<h**l^ 

[0 0 2 0] #Ct>-C, ffitOP+Sh- /1> h^ttAt 

tfh'H>I^4 4eMt^ 0 7 £#93-t££, P 
Sy'j3 >1S« 1 4<B±(C* h U^X hVX^4 2 

*aMS«IC;fett*»-&fl:Bi2 9*KilLTPS! 

Kl/OM«4 4^Mt^o W 
BlCte, #n>T*£#, BF2Xf^ffilC(7) j e^ffi<7)P 

[0 0 2 1 ] EI 8 ^#{|S-r 7X^7 4 2 £Bfc*U 

— *6»JB4 8te, Wilted 3>7^"7MH-yi 

-2 9&tf3S-4 8ffifb^"E)jee!tLfcffii]Sx^— y-o 

gty- hl!2 2<7)fi<h<7)ffla*N^ir >*;i/g/hLD 
Dfick 0 *t < lONf t >*;i/g* L D DfiJ; t) /hS 

ffi(C*5^Tti. 35— ffiffcBS4 8ti5 0 0 Ai 2 5 0 0 A 

£ <7? f a £ s - 1 a* pi fi£ -e * s o 

[0 0 2 2 ] KfC«ie4 8£&7jttX^>^ 

LT0 9 (3^ Ufccfc O CCffldiSX^— tT3 8 &&l&-?2>o 

11X^-1*3 8^rtflIBB»3 2^WLTt^o Bg31^ 
ftf&4 8ttISX^- t^H»ia5»5 OSMLT^ 
3* i^W^fflix^»^3 8OTfl£vffiSBC0*Sti, y-h 

o^iix^:- tt-3 8<7)j&*8ffi<0ffi#N^ >*;Wf6'h 

LDDgct0^<lONft>WS*LDDgJ;0 

/hji^rott^m j^rf^swtc^^Tti, ma 



IX^-U- 3 8 (D&mM<Dm\t 1000A<h5000A 

[0023] &ic. se*^N+sK-/i> h*aA-r-5 

FKyffi^Mt^o 01 0&#It5d:, Nly 
'Jd>iSttE«l 2<£>±tC*bU-> ? X h7X^7 6 8£rtt 
^-T^o N + SF-/t>h^Ply'j3>iai407 

T% VX^z 6 8 
[0 0 2 4] HI 1 ttW«<7)«i^P"b^<75«tC»'bn§ 

3 8<0TfflUCffi«-3*£>, KUtfiEfm, LDD^l^t 
#LDDMOSFETT*^)Pft>WMOSFET 
6 0tNft>*KDDMOSFET6 2j^5«tfi£;* 
nil^o ^MlXf 7 ^fiEffl ITMO S F E T 

(^0^) *MOS FET<D±lCttSF»j£3-ti\ fioR 
MOS FET^y— h 2 0, 2 2, y-XWKK> 
<fi«4 4' , 5 4t/J'J-t?-y3yl (^0^) t<D 

[0 0 2 5] S-||{tWJiO*.*fiEfflrSP^^>*Jl/ 
MOSFET6 0W7-XWFH >I«4 4' <£> S 

5Nft>*MOSFET6 > 
«*5 4 0)fiH#fitSffl»5 6<Z)SB8E^S!(0»flctt. 
*]I<L£i±Ac*#tt£S-f «Wh7>yX^6 0, 6 
2£^frt£3ch£^t££LT^£o dCTjdch^ H 
JC, ZL^<D^7>*>lf7> : ry'7£—r><DX.y3 L >if£$: 

^ 0 3(7)3^1^, y- h«ffi2 o<oB^«tis<, fie 
gconftaLnx^-v y^a^i- >^.;i/fi*p 

ftS^lC^tCWfflTfcS. fiiJlgX^— y-(75l*HB>Jffl»tt, 

P-^-v >T-;i/ h7>y7^^gft >*)lytA$k<n 

ty^hyyy^^ 6 2 (7)(S@*rffitn:pi« 5 6 ^\ P 
3 L *>*)1 h7>y*X^6 0<75V — 

4 4' J;0fcSgt3l?6nT^-rSC<*:«:PlfiE<tUT^ 

[0 0 2 6 ] MIC. 0 1 1«:#BBLT, *5eiM^»j85l 
SSW{C»^^T8JiaLfc»fa0K<75ft?BM^ 
TpaitCltt^lT^o Pft/^h^/yX^e OtiN 
5Hy'jay{|fen 2rt(C{ill^nT^0, lONft> 
Wh7>y^?6 2HPS!>''JC3>®«1 4[^tCfeg 
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SKI OroffittNll 2R^Pil 4^>U3>««<7)± 
#JfC6q£LT^£o fH«l 2&tf 1 4(75fStt^StB»ti 
»»»ftlBl 6JC±oT«IH$nTt^, §£S#Si2 4 

fc<0 RiS<BfflSaWK*^Ttt, Blft^K 2 4 

H ii*. 6 0 At 2 5 0 A£©H<0JP£lcftf*«j5fcL 
fc-^{kv l J^>T^^)o y-MI20W22^y 
- HKfblK2 4<D±ffl^SFffibT^S a fflilX^— tf" 3 
8tey-MI«2 0. 2 2£IB«LT^£. fl'ISX^- 
1t3 8<Z>&*H rt««»3 2 <hnffl«BB»5 0 <h«rWU 
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